Studies have revealed that culture broths of marine microalgae harbour large quantities of marine bacteria, and most of these bacteria belong to the phyla Bacteroidetes and Proteobacteria (Fandino et al., 2001; Chevanton et al., 2013; Cho et al., 2015; Kim et al., 2014) . To date, numerous novel bacteria have been isolated from marine microalgae environments (Nedashkovskaya et al., 2003; Gutierrez et al., 2012 Gutierrez et al., , 2013 Wang et al., 2013) . In this study, a polyphasic taxonomic analysis was performed on strain GYP-24 T , which was isolated from the culture broth of a marine microalga, Picochlorum sp. 122. Differences in phenotypic and chemotaxonomic characteristics supported the proposal of a novel genus and species to accommodate strain T .
Culture broth of Picochlorum sp. 122 was collected from a culture pond located in Sanya, China (18.30 N 109 .32 E) in December 2013. After storage and transport at room temperature, the culture broth was spread on GYP plates (tryptone 2 g, yeast extract 1 g, glycerol 3 ml, agar powder 18 g, aged seawater 1 l, pH 8.0, autoclaving at 121 C for 15 min) using the serial dilution strategy. Aged seawater refers to the natural oceanic seawater, which had been stored at room temperature away from light for 1 year immediately after collection. After 10 days of aerobic incubation of the plates at 25 C, a circular and yellow-pigmented colony, which was designated T , was further purified by streaking three times on new GYP plates. A pure culture of this isolate was stored in sterile aged seawater supplemented with 20 % glycerol (v/v) at À70 C. For comparative studies, Hwangdonia seohaensis KCTC 32177 T was acquired from the Korean Collection for Type Cultures (KCTC) to be used as the reference strain.
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain T is KT727029.
Two supplementary figures are available with the online Supplementary Material.
The 16S rRNA gene of strain GYP-24 T was obtained by using PCR amplification with the universal primers 27F and 1492R (Lane, 1991) . Determination of the 16S rRNA gene sequence similarities was performed using the EzTaxon-e database (Kim et al., 2012) . Alignment of 16S rRNA gene sequences was performed using the SINA software package (Pruesse et al., 2012) in the SILVA rRNA database. Phylogenetic trees were reconstructed using the maximum-likelihood (Felsenstein, 1981) , neighbour-joining (Saitou & Nei, 1987) , minimum-evolution (Rzhetsky & Nei, 1992) and maximum-parsimony (Swofford, 1993) algorithms in the software package MEGA version 6.0 (Tamura et al., 2013) . The phylogenetic distance matrices were estimated by the Kimura two-parameter model (Kimura, 1980) . The topology of the phylogenetic tree was evaluated by using the bootstrap resampling method of Felsenstein (1985) Fig. 1 . Maximum-likelihood phylogenetic tree based on the 16S rRNA gene sequences of strain GYP-24 T and related taxa. A 40 % positional conservatory filter was used for tree reconstruction. Cryomorpha ignava ACAM 647
T was used as an outgroup. Filled circles indicate that the corresponding nodes were also recovered in trees generated with the minimum-evolution, neighbour-joining and maximum-parsimony algorithms. Numbers at nodes indicate percentages of 1000 bootstrap resamplings; only values above 70 % are shown. Bar, 0.02 substitutions per nucleotide position.
reconstructed by the maximum-likelihood algorithm indicated that strain GYP-24 T forms a robust cluster (with a bootstrap value of 99 %) with H. seohaensis KCTC 32177 T in the family Flavobacteriaceae (Fig. 1) . Although there were significant tree topology changes among algorithms, the robust cluster formed by strain GYP-24
T and H. seohaensis KCTC 32177
T was supported by each algorithm in this study.
Biomass of GYP-24 T and H. seohaensis KCTC 32177 T for phenotypic study was obtained from MA plates or MB (amended with 0.5 %, w/v, glucose) after 3 days of incubation at 30 C, unless otherwise noted. Cellular morphology and size were determined by using a transmission electron microscope (Hitachi TEM System-H7650). Cell motility was tested by using an optical microscope (Olympus BX53) in the hanging drop technique (Bernardet et al., 2002) . The Gram reaction was determined as described by Gerhardt et al. (1994) with the cells grown on GYP plates. Catalase activity was determined by observing bubble production in a 3 % (v/v) hydrogen peroxide solution (Guangzhou), and oxidase activity was determined by using oxidase test strips (Huankai). Urease production was detected by observing the increase of medium pH after incubation in GYP broth amended with urea (2 %, w/v). NaCl requirement and tolerance were tested at 30 C for 4 days in reconstituted marine broth 2216 (MB) with NaCl concentrations ranging from 0 to 10 %, specifically 0, 0.25, 0.5, 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10 %. Growth at different pH was tested at 30 C for 4 days in MB amended with different buffers (0.5 pH unit intervals; pH 5-8, 0.1 M KH 2 PO 4 /K 2 HPO 4 ; pH 8.5-10, 0.1 M NaHCO 3 /Na 2 CO 3 ; pH 10.5-11, 0.1 M Na 2 CO 3 /NaOH). Optimal growth temperature was determined on marine agar 2216 (MA) plates after 4 days of growth at temperatures of 4, 10, 15, 22, 28, 30, 33, 37, 40 and 45 C. Flexirubin-type pigment production was investigated by flooding colonies with 20 % KOH (Bernardet et al., 2002) . Carotenoid pigments were extracted using methanol from cells cultured in the dark, then examined using an EPOCH microplate reader (BioTek) (Lichtenthaler & Buschmann, 2001 ). The ability to form endospores and hydrolysis of starch, casein, chitin, gelatin and Tweens 20, 40 and 80 were tested as described by Dong & Cai (2001) . Other phenotypic characteristics such as growth on MacConkey agar, hydrolysis of crystalline cellulose and H 2 S production were tested by following standard procedures compiled by Tindall et al. (2007) and Bernardet et al. (2002) . Sole carbon source utilization was assayed by addition of substrates to sterile aged natural seawater. Additional carbohydrate metabolism was tested using the API 20NE and Biolog GEN III MicroPlate systems according to the manufacturers' protocols, except that cells were suspended in sterile aged natural seawater. Anaerobic growth was determined by using the nitrate reduction well of API 20NE, which was sealed with mineral oil. Anaerobic sugar fermentation was determined after incubation for 10 days in a candle anaerobic jar on MA, and 0.5 % (w/v) D-glucose, D-mannose, D-xylose or lactose was added, respectively. Susceptibility to antibiotics was tested by observing inhibition zones around antibiotic discs on GYP plates according to Goodfellow & Orchard (1974) , using antibiotic discs (Tianhe) containing: ampicillin (10 µg), chloramphenicol (30 µg), gentamicin (10 µg), kanamycin (30 µg), neomycin (30 µg), streptomycin (10 µg), rifampicin (5 µg), ciprofloxacin (5 µg), amoxicillin (10 µg), erythromycin (15 µg) and norfloxacin (10 µg).
Cells of strain GYP-24
T were Gram-staining-negative, non-motile, non-spore-forming and aerobic rods (Fig. S1 T (+0.7) in medium amended with urea, which indicated that these two strain were urease positive. Other phenotypic properties of strain GYP-24 T and the reference strain are listed in Table 1 and in the species description.
Biomass of strain GYP-24
T and the reference strain for cellular fatty acid analysis was acquired from cultures on MA plates (amended with glucose) at the late exponential growth phase (grown at 30 C for 3 days). Cellular fatty acids were extracted using the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.0). The fatty acids were analysed by gas chromatography (Agilent G6890N) and identified by using the TSBA6 database. Results are indicated in Table 2 and the species description. Although the fatty acid profile was similar to that of H. seohaensis KCTC 32177 T , the distinct content for each fatty acid could distinguish these two strains. For instance, the proportions of iso-C 15 : 0 and iso-C 15 : 0 3-OH in strain GYP-24 T were less than those in H. seohaensis KCTC 32177 T .
Biomass for the analyses of quinones and polar lipids and for DNA extraction was obtained from cultures in MB amended with glucose. Respiratory quinones were extracted as described by Collins (1994) and analysed using reversedphase HPLC (Komagata & Suzuki, 1987) . The isoprenoid quinones were eluted by a mixture of methanol/2-propanol (2 : 1, v/v) using a flow rate of 1 ml min À1 at room temperature and detected by UV absorbance at 270 nm. The only menaquinone of strain GYP-24
T was MK-6, which was in accordance with other members of the family Flavobacteriaceae.
Polar lipids were extracted as described by Kamekura (1993) and identified by spraying with ethanolic molybdatophosphoric acid, molybdenum blue and ninhydrin after two-dimensional TLC (Tindall, 1990) . The major polar lipids of T comprised phosphatidylethanolamine, one unidentified phospholipid, three unidentified aminolipids and three unidentified lipids (Fig. S2) . This polar lipid profile was similar to that of H. seohaensis KCTC 32177 T ; however, the content of phosphatidylethanolamine and an unidentified lipid was much higher than that of H. seohaensis KCTC 32177
T .
The G+C content of the genomic DNA was determined by using the HPLC method (Mesbah et al., 1989) . The genomic DNA G+C content of strain GYP-24 T was 36.9 mol %, a proportion much lower than that of H. seohaensis KCTC 32177 T (42.3 mol%).
Results of phylogenetic, phenotypic and chemotaxonomic characteristics analysis, such as low 16S rRNA gene similarity, large difference in genomic DNA G+C content, and cellular fatty acid and polar lipid profiles, indicated that a novel genus and species should be established to accommodate strain GYP-24 T . Thus, Gelatiniphilus marinus gen. nov., sp. nov. is proposed.
Description of Gelatiniphilus gen. nov.
Gelatiniphilus (Ge.la.ti.ni.phi¢lus. N.L. n. gelatinum gelatin; Gr. adj. philos loving, friendly to; N.L. masc. n. G elatiniphilus gelatin-loving, referring to the use of gelatin as a major energy source).
Cells are Gram-staining-negative, non-spore-forming, nonmotile and strictly aerobic rods. Cells contain carotenoid pigments but not flexirubin-type pigments. Oxidase, catalase and nitrate reductase activities are positive. The major polar lipids are phosphatidylethanolamine, three unidentified aminolipids, three unidentified lipids and one unidentified phospholipid. The only menaquinone is MK-6. The DNA G+C content of the type strain of the type species is 36.9 mol%. The major cellular fatty acids are iso-C 17:0 3-OH, summed feature 3 (C 16 : 1 !7c/!6c), iso-C 15 : 1 G and iso-C 15 : 0 . Member of the family Flavobacteriaceae, order Cytophagales. The type species is Gelatiniphilus marinus.
Description of Gelatiniphilus marinus sp. nov.
Gelatiniphilus marinus (ma.ri¢nus. L. masc. adj. marinus of the sea, marine). -acetyl-b-D-mannosamine, N-acetyl-D-galactosamine, N-acetyl-neuraminic acid, 3-methyl- 
36.9 42.3* *Data for H. seohaensis KCTC 32177 T taken from Jung et al. (2013) .
chloramphenicol, but not to kanamycin, streptomycin, gentamicin or neomycin.
The type strain, GYP-24 T (=KCTC 42903 T =MCCC 1K01730 T ), was isolated from the culture broth of a marine microalga, Picochlorum sp. 122. The DNA G+C content of the type strain is 36.9 mol%.
Amended description of the genus Hwangdonia Jung et al. 2013
The genus description is as given by Jung et al. (2013) with the following amendments. Nitrate reduction is positive. Urease production is positive. 1.4 ND *Summed features are groups of two or three fatty acids that are treated together for the purpose of evaluation in the MIDI system and include both peaks with discrete ECLs as well as those where the ECLs are not reported separately. Summed feature 3 was listed as C 16 : 1 !7c and/or C 16 : 1 !6c; summed feature 4 was listed as iso-C 17 : 1 I and/or anteiso-C 17 : 1 B and summed feature 9 was listed as iso-C 17 : 1 !9c and/or C 16 : 0 10-methyl.
